Informed consent for randomized trials often causes significant and persistent anxiety, distress and confusion to patients. Where an experimental treatment is compared to a standard care control, much of this burden is potentially avoidable in the control group. We propose a ''just-in-time'' consent in which consent discussions take place in two stages: an initial consent to research from all participants and a later specific consent to randomized treatment only from those assigned to the experimental intervention. All patients are first approached and informed about research procedures, such as questionnaires or tests. They are also informed that they might be randomly selected to receive an experimental treatment and that, if selected, they can learn more about the treatment and decide whether or not to accept it at that time. After randomization, control patients undergo standard clinical consent whereas patients randomized to the experimental procedure undergo a second consent discussion. Analysis would be by intent-to-treat, which protects the trial from selection bias, although not from poor acceptance of experimental treatment. The advantages of just-in-time consent stem from the fact that only patients randomized to the experimental treatment are subject to a discussion of that intervention. We hypothesize that this will reduce much of the patient's burden associated with the consent process, such as decisional anxiety, confusion and information overload. We recommend well-controlled studies to compare just-in-time and traditional consent, with endpoints to include characteristics of participants, distress and anxiety and participants' understanding of research procedures.
Introduction: subject burdens related to informed consent
In many randomized trials, an experimental intervention is compared against the current standard of care. Such trials include those of drugs (e.g. third-line chemotherapy vs best supportive care), surgery (e.g. standard closure vs use of mesh), organization of care (e.g. in-patient vs out-patient treatment) and adjunctive therapies (e.g. physical therapy vs physical therapy plus exercise). In standard interpretations of the Federal Common Rule (45 CFR 46), the traditional informed consent discussion for such trials involves explaining to the patient at least three key points: first, the purpose of the study; second, trial procedures such as randomization as well as any questionnaires, additional visits or tests; third, risks and potential benefits of research interventions, including those of the experimental treatment. 1 Researchers often find obtaining informed consent difficult and observe that it can cause significant and persistent anxiety, distress and confusion to patients. The act of decision-making itself can cause adverse emotional consequences, often described in terms of decisional burden, 2 decisional conflict 3 and decisional regret. 4 Informed consent can create anxiety and confusion over and above that directly associated with decision-making. Consent often takes place at a difficult time in a patient's journey-such as just before surgery, or just after a cancer diagnosis-and may involve huge amounts of information, with 15 pages being far from an unusual length for a consent form. These two factors commonly lead to information overload, especially since receiving the non-research-related information about usual care is already difficult to understand. Consent discussions also require that patients focus intently on risks over and above what would be typical in routine care.
In standard informed consent discussions, patients are told about usual care and about the experimental alternative. Possible benefits of the experimental intervention are then highlighted, while also explaining that the treatment could turn out to be less effective. It is generally accepted that most patients who agree to randomization after receiving information about the trial do so because they like the theoretical benefits of the experimental treatment. Patients who are then randomized to the usual care control group often experience considerable disappointment and frustration: disappointment about not receiving an appealing-sounding experimental intervention and frustration about receiving a great deal of extra information that now turned out to be irrelevant. This disappointment need not imply that a patient has failed to understand research, since many people understand the purpose of research but are personally motivated by benefit. Vignettes illustrating the different types of distress caused by informed consent are given in the online appendix, along with some data from studies that have measured anxiety in patients undergoing consent.
The ethical principle that guides informed consent is that of patient autonomy. Implicit in much of contemporary practice is the view that autonomy is optimized when as much information as possible is given as early as is practicable. We challenge this assumption. Indeed, information overload is defined as the state in which increasing the amount of information decreases the ability to make a rational decision. We hypothesize that this unexamined premise of early, maximum information as a requirement of autonomy not only poses an obstacle to autonomous decision-making but also fails to minimize avoidable harm-as is required by research regulations-because it is associated with unnecessary burden and distress. We therefore propose an alternative to traditional consent for those randomized trials in which an experimental treatment is compared to usual care control. This approach, which we term ''justin-time'' consent, is designed to both reduce patient distress (thus minimizing harm and burdens to subjects) and to enhance patient autonomy by providing information that is more timely and salient in the consent process.
Just-in-time consent
We propose that consent to participating in research can be split from consent to receiving experimental treatment so that consent takes place in two separate stages. In just-in-time consent, researchers approach potential participants and explain that the clinic or hospital regularly conducts studies to test the value of different treatments. Patients are told that they are being invited to take part in research and that they will be informed about the elements that are relevant to them at each stage of the research. At this first stage, they would be informed about any research procedures, such as answering questionnaires and the use of their medical records, for eligibility determinations or trial endpoints. They are then informed that, if determined to be eligible, they might be randomly selected for an experimental treatment and, if selected for the experimental treatment, they will receive further information and can make a decision at that time whether to accept this option or receive usual care.
Patients who consent during this first stage of consent and who are found to be eligible are then randomized. If assigned to usual care, there are no further consent discussions related to research, and patients undergo standard clinical consent for usual care. Patients assigned to the experimental treatment have a second consent discussion, in which the intervention is described along with its potential risks and benefits. This second discussion is also an opportunity to emphasize the experimental nature of the allocated treatment in order to ensure that patients understand and appreciate that the intervention is not the ''best new'' treatment but as yet unproven intervention that is being tested (as a measure to counteract what is sometimes described as the ''therapeutic misconception''). 5 Patients who decline the experimental treatment receive usual care, although due to the intent-to-treat principle, they are analyzed in the experimental arm. Figure 1 provides a graphical representation of the study design. Assessment of eligibility occurs before randomization. Depending on the trial, eligibility might require a second visit, but would more commonly be based on the medical record and information received from the patient during the first stage of consent. As eligibility assessment occurs before the second stage consent to experimental treatment, it will not include items specific to experimental treatment, such as an exclusion for patients with an allergy to an experimental drug. However, such exclusions would be rare and could be incorporated as post-randomization exclusions.
The advantages of just-in-time consent stem from the fact that only patients randomized to the experimental treatment are subject to a discussion of that intervention. We hypothesize that just-in-time consent will therefore reduce the problems of decisional burden, conflict and regret, and reduce anxiety caused by increased focus on risks. Just-in-time consent may also dramatically reduce two other sources of distress: confusion as to lack of access to the novel treatment and disappointment after assignment to the control group. The control group subjects will be spared a lengthy consent process that covers material that will, for them, be irrelevant and may well cause confusion, frustration and distress.
Note that trialists may choose to inform patients about their assignment and the results of the trial after it is complete. In such case, patients in the control group may well experience some disappointment after learning about their assignment. However, it is reasonable to assume that learning post hoc about a treatment not received several months previously is more tolerable than being told up front about a treatment that could be administered, only to be immediately informed that it will not be available.
A key advantage of just-in-time consent is that, for both groups, it avoids patients being overwhelmed with a large amount of information at one time. Instead of needing to explain research procedures, randomization and the experimental treatment all at once, investigators can start by introducing research procedures and randomization and then at a separate time, and for only half the patients, discuss the experimental treatment. We hypothesize that, by ensuring that the information patients receive is more salient and focused, and by avoiding information overload, just-in-time consent will increase patient autonomy.
The information disclosure for the initial consent to randomization will vary depending on the details of the trial. In Box 1, we present some generic language to illustrate our approach. Note that the just-in-time consent model does comply with the required ''elements of informed consent'' in the US Federal Regulations (e.g. 45CFR46.116). 6 Box 1. Example language for initial consent.
You are in our hospital to discuss treatment for [condition/disease]. To improve care for future patients, we try to learn from our patients' experiences by conducting studies. We would like to learn from your experiences as well. Therefore, we would like to invite you to take part in a study.
If you agree to participate in this study, we will use information in your medical record. Researchers can then look at how your outcomes compare to others with similar or different treatments. Your information will be treated confidentially by the research team.
[ In this hospital, we also study new, experimental treatments that we think might have benefits compared to treatment as usual, but we do not know if this is really true. We also do not fully understand their risks. To get a fair answer when comparing results, we let chance decide who will be offered experimental treatments. Therefore, you might be selected at random to be offered an experimental treatment within the next [XX days/ weeks/months]. If you have been selected, you will receive all relevant further information about this experimental treatmentincluding potential risks and benefits-from a researcher or your physician. It is then up to you to decide whether to accept the alternative approach or continue with usual care.
If you are not offered the experimental treatment, this may be because you did not meet all the criteria or because you were not randomly selected. You will continue to receive treatment as usual and you will not automatically receive further information about what kind of experimental treatment other patients may have been offered.
Results will be compared between those receiving treatment as usual and those being offered an alternative approach.
In this study you will receive information in stages. This is done to avoid information overload, such as when hearing about the risk and benefits of treatments that you will not be able to receive. However, you will never receive an experimental treatment without receiving information about it first and making an active decision to receive this treatment.
Just-in-time consent and usual clinical care
One of the key ethical arguments for just-in-time consent is that it follows the good communication procedures generally used in everyday medical practice. It is routine for doctors to make statements to patients such as: ''There is nothing to worry about now, but I've seen some things that concern me. Let's run some tests and then we can discuss the results and decide what to do then.'' Doctors do not typically lay out all the possibilities up front: you might have disease A, in which case you would need treatment B, which has these side-effects C through K; but you might also have disease X, for which there is treatment Y or Z, and here are the risks and benefits of each; or it might just be nothing.
Consider the following analogy. Imagine that a new patient presents to a primary care physician, and after a preliminary history and examination, the doctor thinks that the patient has about a 50:50 chance of having high cholesterol. The doctor orders a blood test: if the test comes back negative, the doctor will continue with routine care; if positive, the doctor will explain the result, talk to the patient about treatment optionsincluding a discussion of side effects-and then ask the patient to make a decision about whether to receive treatment or not. In this scenario, the doctor is practicing just-in-time consent. When asked why they practice medicine in this way, doctors will generally talk about avoiding unnecessary anxiety, confusion and information overload.
Comparison with prior proposals
Just-in-time consent has similarities with several prior proposals. Perhaps the most well known is the ''Zelen'' design, 7 which involves consent only for patients randomized to the experimental arm. A modern variant of the Zelen design-but without its ethical problems 6 -is the cohort multiple randomized controlled trial (cmRCT) approach 8 -now more commonly referred to as ''Trials within Cohorts'' (TWiCs) design-in which patients are asked to join a longitudinal cohort to provide research data and then randomized to any one of a series of rolling trials that take place sequentially over time. A recent modification has been to include an explicit consent to randomization as part of cohort enrollment. 9 The Zelen design has been used in trials of screening 10 and supportive care 11 published in major journals, and numerous TWiCs cohorts have been established. 12 There are several differences between our proposal and those in the prior literature. First, unlike the Zelen design, all patients must consent to the relevant research components that they will be involved in (such as providing data, agreeing to be contacted if randomly selected) before randomization. Second, our approach is not restricted to longitudinal cohorts and an intention to perform multiple trials as in TWiCs: it can be implemented for both TWiCs and single, stand-alone studies. It is also the case that TWiCs can be implemented with a variety of different approaches to consent, with just-in-time consent being just one option. Third, our emphasis is different from the traditional justifications and motivations for Zelen or TWiCs, which have largely been proposed to enhance researchers' goals. For instance, in the paper introducing the TWiCs design, Relton et al. 8 describe how such a design might solve problems that include low accrual, contamination and the need to compare multiple treatments. Our emphasis with the just-in-time consent design is not just that it is an ethically acceptable approach to improving research efficiency, but may also be an ethically superior approach in terms of enhancing patient autonomy and reducing patient burdens. Although some may see the essential components of some TwiCs procedures and the ''just-in-time'' model as the same, we believe that this difference in emphasis and justification will be important when specific operational details are developed for particular RCTs.
Finally, our focus on the research participants' autonomy and welfare, unlike the other models, makes the just-in-time consent an empirically testable model. Research should be conducted on the patient-experience of informed consent with a view to determining whether just-in-time consent would reduce participants' burden and distress while also enhancing their autonomy. For instance, trials utilizing just-intime consent could be initiated for trials where stakes are relatively low (e.g. usual surgical care vs usual surgical plus post-operative counseling and support). Endpoints would include the proportion of patients who decline the experimental treatment and the quality of informed consent as assessed by a questionnaire such as the QuIC, 13 which measures patient knowledge of research procedures. Additional questionnaires might include items specific to the just-in-time consent design, such as whether patients in the control group felt misled by the two-stage design or whether patients in the experimental arm felt pressured into accepting the experimental treatment because they had already consented to the trial in general. We also recommend wellcontrolled studies to determine whether just-in-time consent for research is superior to traditional consent, using endpoints such as patient distress and knowledge. It would also be important to compare the characteristics of patients consenting to traditional versus just-intime consent.
Applicability of the just-in-time consent design
Just-in-time consent is suitable for many, but by no means all, trials involving experimental treatment. It cannot be used, for instance, where neither comparison arm is standard of care, or where blinding is sought. But a very large number of trials are conducted in which a novel treatment is compared to standard care control, and blinding is either not possible or unwarranted. All of the examples we give in the introduction-third-line chemotherapy versus best supportive care, standard surgical wound closure versus use of mesh, in-patient versus out-patient treatment, and physical therapy versus physical therapy plus exercisecould be implemented using a just-in-time consent approach.
Internal and external validity
An obvious potential drawback to just-in-time consent would be if a high proportion of patients refused the experimental treatment at the second stage of consent. For instance, if, say, an experimental surgical treatment improves the chance of recovery from chronic back pain from 20% to 30%, but only half of trial patients randomized to the experimental arm agree to surgery, the apparent effect would be half as great, 20% versus 25%. On the other hand, this could be seen as an advantage of just-in-time consent, as it allows greater insight into the generalizability of a trial results to clinical care. In a trial with traditional informed consent, only patients willing to consider the experimental treatment would be randomized. Such a trial would not provide information that patient acceptance of the new surgical treatment was poor. Moreover, statistical techniques are available to estimate the effects of treatments in clinical trials that take into account noncompliance.
14 As such, trials with just-in-time consent could be used to address the practical question of the effects of a treatment if offered at the population level and the more clinical question of how the treatment affects a patient who decides to accept it.
Conclusion
To be clear, our recommendation is not to abandon traditional consent entirely and move to a just-in-time consent instead. We propose research to determine the value or otherwise of our proposed modification to consent.
Patient autonomy remains a key principle in medicine and with few exceptions, researchers must receive consent from patients before they undergo research procedures. However, we need to think creatively as to how we might enhance patient autonomy while-or perhaps by means of-reducing patients'decisional distress and burdens. In trials of experimental treatments with usual care control groups, it may just be time to explore just-in-time consent.
